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Signal mining and analysis of immune-related adverse events induced by
tremelimumab combined with durvalumab based on the FAERS database
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Abstract: Objective To investigate immune-related adverse events (irAEs) associated with tremelimumab plus durvalumab
combination therapy by mining and analyzing signals from the FAERS database, thereby providing evidence for clinical medication
safety. Methods Relevant adverse event reports associated with the combined use of the two drugs from the first quarter of 2004 to
the third quarter of 2025 were extracted from the FAERS database. Signal mining was performed using four disproportionality analysis
methods, including the reporting odds ratio (ROR). Positive signals were screened based on results adjusted for multiple comparisons,
ranked by frequency and strength of occurrence, with a focus on analyzing the distribution characteristics of irAE signals. Results A
total of 5 004 adverse drug event reports associated with the combination therapy were screened, involving 2 585 patients. Among
them, males accounted for 63.7%, and the age group of 65 years and older had the highest number of reports. The median time to onset
of adverse drug events was 32 days, with a concentration of reports within 30 days after treatment initiation (20.6%). At the preferred

term (PT) level, 176 positive signals were detected, distributed across 19 system organ classes (SOCs), primarily in categories such as
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investigations, gastrointestinal disorders, endocrine disorders, and hepatobiliary diseases. The top five PTs by frequency were diarrhea,
death, malignant neoplasm progression, cytokine release syndrome, and pyrexia. The top five PTs by signal strength were esophago-
mediastinal fistula, hepatic rupture, immune toxicity, protein induced by vitamin K absence or antagonist-1I (PIVKA-II) elevation, and
suspected drug-induced liver injury. Further analysis identified 35 irAE-positive signals, involving 523 reports, which affected systems
including gastrointestinal, hepatobiliary, skin, endocrine, and cardiopulmonary. Among these, cytokine release syndrome, immune-
mediated enterocolitis, and immune-mediated hepatitis were particularly prominent. Conclusion The combination therapy of
tremelimumab and durvalumab suggesting that the first month of treatment should be considered a critical monitoring window. Clinical
risk management may adopt strategies including standardized recognition and graded management for high-frequency events, as well
as emphasizing early differential diagnosis and intensive monitoring for high-strength signal events. Particular attention should be paid
to adverse reactions involving the gastrointestinal, hepatobiliary, skin, endocrine, and cardiopulmonary systems, while vigilance should

be maintained for rare but potentially severe events such as esophago-mediastinal fistula, hepatic rupture, and hyperprogression.
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x2 ESUHEARRESHERE
Table 2 Signal detection methods and signal threshold

standards
ik THE AN B AE.
ROR alc  ad 95% CI FRE>1,
ROR= —=— -
bld  be a=3, M#HRAE

J% L ASBHTESS 5

1111
SE(InROR) = (5+Z+Z+3)

T11.1
0504 C] = ¢ ROR=1.96 (E*E*E*E)

PRR PRR— al(a+b)
N c/(ctd)

PRR=2, =4,
a=3, NERE
B 1AM S

(\ab-cd|-§)2 XN
X~ (arby(crd)(a+e)(btd)

MGPS EBGM_a/(a+b+c+d) EBGMos R >2,
 (atc)(ath) MFERER 1A
FEEAE 5
In (EBGM)£1.96 (1+14—1+l)
EBGM()S:e abcd
BCPNN a(a+b+ctd) ICos T IR >0,

=log, Cro)@tn)
IC025:E(IC)-2ﬂ V(IC)

a=3, N#RE
B LASBHTERS 5

1.6 fmiazHl
DN FEAR B A4 o o 2 T T rh R L AR 3E  E
RIS ARG IR S & SR sz, AHE A



FaHBE2H 202682 H RS T Y3

Drugs & Clinic

Vol. 41 No. 2 February 2026 * 491 -

T Enl EANR TR 2 TUBUERPE b (1) F2 %
ENAE R 7> E RN BT TR IR M S S
(INDI_PT), #[F]—Jpf5 N A7AE 2 T0 e AH 518 B2
E, D02 H IR s v i D A R T R i
iEs DAY EAHE, Kmis o T anfeE . 3R/
o fo it S R ZEE, gt E RO PT 1Y
SREC SRR s[RI 2538 BEIE A AT ) -
il (case - case) XJHE: DL “ i@ Bk = ml9w 51~
XTEE “HARIE SRR 7, A PT M@YK,
115 ROR _case - case JZH: 95% CI, FfKH Fisher
Ktk Ie 3RS P {H; £ EILECRA BH #5147 FDR
KIE, 55 O 1H. (2) HepRIHA ICIs FE R 5E 254
RO AT fEZ59 A (a4t (ROLE_COD) Hi
P BRBIE 7T 24540 2 AR A ICTs B bRyt PS B SS
AR, WX  r BdE AR, e E
B4tk PT #p; FEERT 50 f7 PT HEFEA PT
BIEURAH 2% 2R BN 5 1 R e 1
2 R

7t FAERS 4 e Hh i e ) 46 B0 A vh A &
23 607 454 Zkidk, S kEE, REFBOLFE
19682 792 5. T W MECA FHZ I iEARE, &
LA S P ZTIA AR FHAE ORI A R R 5004
B, ¥k 2 585 AL E . ST S b AL HE I ARASFAE 4
W AF R AE SR AR T
21 BAAKRBEIMEXRFLEMEKEERATIRSE
s Xl

AHEFALGIN 5 004 1358 PA RHUREE KA
JCRPUERE IR IT AR A R AR, W A
2585 i, fEVER A L, TS ZEL N 63.7%,
L E N 21.8%. BEFBRET M 65~85
B, ZAERBOE N 47.7%, ERTPAIECN 69 £,
UZFEERNE MIRERIEDRE, HA Bl
PR BIECEN R E AL, & 51.9%, HUChER, &
Bt 11.5% . & RIFE 4R 2 BN RIT Lol A 7
(94.8%) . F WL SAE A 4 e (1038 43l
40.2%) FEE/NUBEMRE (707 B, 27.4%). 7B
gh R, B e g e R [ AR SR T (723
B & K Ay (245 B AR BEKAE B (822 i)
PALRER (561D 1058501 69.5%. A REFHER
WA R EHRE, AidkmEdE 3 2L T H
255 30d N (20.6%), W& 3.

NT FRAS R E RS B T AR, AHE T 5
1T 2018—2024 X FFER S B E . 45 RER,

1E 2020 FFZ /i, IR, Hr 2018 Fidxk
1 1, 2019 FEic3% 1 6. 2020 SR 2 % B 83 1N
% 650 ], HJEAE 2021, 2022 4> HIEVEE 27,
34 M. 2023 FFf5, REEEBREINHZH EFA
pEE

TEEEEAEI B, HEBRIC TR (5 BAUE KX
KA RIS 5, mALTREH 1 089 1 H
B ARSI T A RFAE CEFEARTR 42.1%)
USRI AT &, 69T EE H N 3EId 3] 533 4
ANRFM, ZFidE—BED . WSS AARIEE,
SRR TEN 67.7 d, AL RIS TEA 32 d (IY
SPLEE: 14~74d), bR#EZEN 150.6d, KIFHEMFR
AR I ] A e L B BB S R A AR e it —
A B F A R A R I 8] AR A, AT
K A AR I W B SR T S . JE T4
#1089 K, 1E RiEF AL @IS
it RN TIRSH p=0.80 (95% CI: 0.75~
0.87), NJEZH a=57.85 (95%CI: 53.57~62.47).
22 BEARBMAEKFLREMBKEERE SOC
KEHPEMES

TRV B 27 A SOC H, HECE 2R LA
RS A 253, WAk 4. FERS B RS
PN A BRI S YR SR R S IR R St
P~ Y SR Y SE . Fo IR R G
MR SR B R GEBI P73 b R e DA S S &
GLIEIIX 4 A SOC HEiRAIAHMEAE S .
23 BERARBMMEAFLERKEFEREPT K
FHIFRMEE S R B KA SOC 473

G 25456 176 NBATE(S 5, 4 FDR
EJE, MR FEMHEAERES R 176 4~ (4
100.0%), Hi K O fHA 0.011 85, 24T 19 4>
SOC, ZRIFEmEIEIE 2719 B (K 5). MBHMHE
BEREME, MARMERERR SOC A
FIfES8EmE (19 1, 5 10.7%). MRSk
A, BB O SOC [ 5 1 5 = (487 B,
HYCHFFIERG5IR (390 ) Ak EE3S (227 ).

RASKHEZ R 5 A28 PT R UCNIETS « FET-.
R R AR R SR G A R, AR
6; 155 mEHEA T 5 AL PT 0 A BB IR
JFE i S it 4E4 3 K = s P 11 i
SRR EA T SR, LR 19
A SOC, FEEHEREE. HHRGW. W
WRGE . FHIH RGBT, KSR Z 1)



. 492 - FENBE2H 2026F2A4 AKX HHwH%E  Drugs & Clinic Vol. 41 No. 2 February 2026
F3 BAARBRANMEXFLENBEEERANIAREHELER
Table 3 Baseline information for adverse event associated with the combination use of tremelimumab and durvalumab
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Table 4 Signal strength of adverse event associated with the combination use of tremelimumab and durvalumab in SOC
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W2 R BLETR ™ 212 17.16 (14.95, 19.69) 16.48 (3084.92) 16.45 (14.34) 4.04 (3.74)
TR bk B 2R S 205 2.50 (2.17, 2.87) 2.44 (176.66) 2.44 (2.12) 1.29 (1.07)
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o JIEAS B R 195 1.52 (1.31, 1.75) 1.50 (33.00) 1.50 (1.30) 0.58 (0.37)
B S W JR R SRR 168 1.82 (1.56, 2.13) 1.80 (60.32) 1.80 (1.54) 0.84 (0.61)
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BB EN S 3 0.07 (0.02, 0.21) 0.07 (38.32) 0.07 (0.02) -3.87 (-4.93)
AR 1 0.04 (0.01, 0.30) 0.04 (21.88) 0.04 (0.01) -4.57 (-5.67)
SR FEME BB B 1 0.07 (0.01, 0.47) 0.07 (13.15) 0.07 (0.01) -3.91 (-5.05)

FFORESRIE P EA SRR HES (RN 4 At IR R .

* Indicates signals that are statistically significant in the algorithm (satisfying the criteria of all four calculation methods simultaneously).
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Table 5 SOC Classification of adverse event associated with the combination of tremelimumab and durvalumab (sorted by

number of signals)
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Bf(3) 5 FFREEP (8) 5 FFAERRY: (3) 5 MRAEAR (5) ; W%k (4) ; BN
MFRMAL (7D 5 BER (5) 5 WG (6) 5 SRMEMIRZEFF B4
K (5) 5 BYMEMNERG R (9) 5 BMARTE (14) 5 JRFAE (35)

RN GFHEAL 2 (9 ; RENSHE ERIIGEARS (13) ; B8 EIRER
WMEHRZ (12) ; TRIIEERIE (15) ; AN FUFCREDIRERGR 2 (7)
TEM-FARER (9 5 EAL (1D ; B LRER (9 B LIR)EEARS
(48) ; HARSZFRIIEERIR (3) 5 FURRE (11 5 4kkM'E FIREE R Thae
T4 (5) 5 HARERES (3) 5 HURIRIHAEGE (23) 5 FURARINAECHEE (D

G FHEENTL T2 (3) 5 BN FHRMA 2 (3) s MENGEEIME? (D) ;
HRAEALTC 72 (200 5 FREESHMERHE (3) 5 FHERR (200 5 H SRk
iz @ (3) 5 AAREFIZEAIE 2 (B) 5 PIEARIE (3D 5 HE (3) 5 MiJE (12) ;
&AL (100 3 WiZKMr (5)

R zd (28) 5 MoHHEE (8) 5 MIRAZY (6) ; BRI (3) 5 Byl
e (4 5 Mgt (6) 5 BrEMREE (129) ; MR (11) ; AT
UM (7) ; BER (1D ; TRME RGHEHE (5)

HEHREEE L2 (3) ; RENMSHEEERR (4 ; RENMFHEEL D) ;
TRt (5) 5 JREEL (3) 5 BR (3) ; BHER (300 5 BNLE
HAE (4) 5 NEFEFEER (9 5 BIhgesE (24)

GIEN SR 2 (7)  BEME (19) 5 BiEEEARS (5) ; AR (61)
filige (29) 5 WEIE (7) ; MEk/AKMF (5) ¢ BaflEfRuR (26) ; FHEFEIR (14)

GBS FHEOILAE 2 (24) 3 LK (48) ; seltem s E S M (6) 5 O fIH
2 (D) ; OEIEL 6) 5 OBEFE (13) 5 MEME IR (3) 5 IR (7)
DR (7)

GIBENGHRE K (27 5 Z% (16) ; ZIEMAH (8) ; MM (4 5 ¥
Wi (21) 5 KR 2 (4) ; EE (10) ; LFE C-ARagE a1t 2 (8)
R LRI 2 (9) ; LASKEIRIG @ (7D MRIEMLEEE (5) ; FRY
#H (D) ; BRRIERTE (10) 5 REVIE (17) 5 Bk (33)

R () WRRTHRE? (6) 3 RENFHEARRKMN 2 (9) ; dFET
ﬁﬁ%%ﬁauw>;%m%%ﬁ%em%%%%ﬁﬁaw>;a%%ﬁﬁﬁ
e (4)

GBS 2 (8) 5 Mk (22) 3 ZRMNE (3) 5 KIBEZIE (3 ;
ZRMERTR (3

%;E&F%<m;ﬁ%uw;%%ﬁ%(@;%%ﬁ%%%ﬁ%ﬁﬁ(mh
JH (104)

o3 Pk I /NI D RE @ (13D 5 RPET RN I DE (45) 5 AN/ E
(6) ; MM (4) ; BEEMH (12)

TR (3)

% (10)
HRHS: 3 (7D

CELIREE R SRR B A SN S R .

a directly contains descriptions related to “immunity” or is explicitly classified as an immune-mediated disease.
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Table 6 Top 30 signals ranked by number of adverse event for the combination of tremelimumab and durvalumab

PT n/ i ROR (95% CI) PRR (2 EBGM (EBGMgs)  IC (ICo2s)
MeE" 169 3.38 (2.90, 3.94) 3.30 (274.11) 3.30 (2.83) 1.72 (1.48)
BT 162 2.37 (2,03, 2.78) 2.33 (124.55) 2.33 (1.99) 1.22 (0.98)
T P ik 129  16.72 (14.04, 19.92) 16.32 (1 855.05) 16.29 (13.68)  4.03 (3.61)
UM R F R R AR 106  83.32 (68.69, 101.08) 81.58 (8373.27) 80.95 (66.73)  6.34 (5.25)
R 104 3.78 (3.12, 4.60) 3.73 (208.59) 3.73 (3.07) 1.90 (1.58)
PPN F NG S I 9™ 91 39397 (31899, 48658)  386.83 (33 765.06) 372.99 (302.00) 8.54 (5.90)
JFF JE 22 95 87  25.05 (20.26, 30.97) 24.63 (1969.37) 2458 (19.88)  4.62 (3.97)
s 83 2828 (2276, 35.15) 27.83 (2142.47) 27.76 (22.34)  4.79 (4.08)
22 78 216 (1.73, 2.70) 2.14 (47.69) 2.14 (1.7D 1.10 (0.75)
JH Dy RE R 65 2248 (17.60, 28.72) 22.20 (1314.01 2216 (17.34)  4.47 (3.7D)
Ji) J53 A ™ 61  16.13 (12,53, 20.76) 15.94 (853.71) 15.92 (12.37)  3.99 (3.31)
Ga A S I 57 45107 (34552, 588.87) 44595 (24 265.01) 427.65 (327.58) 8.74 (5.29)
TG M 98 53 1.93 (1.47, 253) 1.92 (23.39) 1.92 (1.46) 0.94 (0.52)
LR 48  57.33 (4311, 76.24) 56.79 (2616.99) 56.49 (42.48)  5.82 (4.31)
(=8 = N o 48 5335 (40.12, 70.95) 52.85 (2429.91) 52.59 (39.55)  5.72 (4.26)
MR BRI 46 542 (4.06, 7.25) 5.38 (164.26) 5.38 (4.02) 2.43 (1.88)
KA MR DIES 45 858 (6.40, 11.51) 8.51 (298.41) 8.51 (6.34) 3.09 (2.44)
WS TR 42 1844 (1361, 24.99) 18.29 (685.73) 18.26 (13.48)  4.19 (3.26)
i 41 2.66 (1.96, 3.62) 2.65 (42.11) 2.65 (1.95) 1.40 (0.90)
TRRIR 41 209 (154, 2.84) 2.08 (23.09) 2.08 (1.53) 1.06 (0.57)
nX it 39 1.04 (0.76, 1.43) 1.04 (0.07) 1.04 (0.76) 0.06 (—0.40)
i 38 1.06 (0.77, 1.45) 1.06 (0.11) 1.06 (0.77) 0.08 (—0.39)
Hh MR AT i T BRI 38 11.95 (8.68, 16.45) 11.87 (378.02) 11.86 (8.62) 3,57 (2.75)
AN 37  86.82 (62.74, 120.12) 86.18 (3089.77) 8548 (61.78)  6.42 (4.26)
ik 3 35 389 (2.79, 542) 3.87 (74.57) 3.87 (2.77) 1.95 (1.36)
Jii K 33 305 (2.17, 4.30) 3.04 (45.22) 3.04 (2.16) 1.60 (1.02)
SPEE B 31 1.98 (1.39, 2.82) 1.97 (14.89) 1.97 (1.38) 0.98 (0.42)
(Egilir S 30 797 (557, 11.42) 7.93 (181.77) 7.93 (5.54) 2.99 (2.18)
R 29 046 (0.32, 0.66) 0.46 (18.73) 0.46 (0.32) -1.12 (-1.63)
JIT 08 48 29 1383 (9.60, 19.93) 13.76 (342.74) 13.74 (9.54) 3.78 (2.74)

FFORERIE P EA SR HES (AL 4 At E 7R R .

* Indicates signals that are statistically significant in the algorithm (satisfying the criteria of all four calculation methods simultaneously).

irAEs J4HMI R 7RI ER G AE (106 B FfE i
SN R 91 B RN PR (57
B 55, Wk 7. (55 mE RN irAE ARk
PEL BN SRR RN SR, BN T
NS R 5, WK 8.
2.4 BRRM ISR

LGN 2 585 451, FHorr 2 260 ] (87.4%)
HATHK PT gwid(s 2. %3 EIRIENIES 2
Jei, HF4npEdEsl 1 038 5l (40.2%), FE/NH A
H 707 B (27.4%), HRERAEHETH 840

(32.5%) . JFF4H Mg 205 /N 40 B it e 2H o B 4% T
F PT Zmht iy 51 L A5 53 708 85.5% 5 89.3%

(1) FBLIE ME 1) 7 JE AR il 20 7. OCH irAEs
TERERAE T E#RE, HANMWREE . R
TS, FFEnRs 4 WIS (8.3%). i Sk
NGEER SR (5.7%) FEIEBIR (5.5%) KAApEnS
PERFEZ (4.1% )5 JE/IN2H Ff e 2555 D40 g (R -1
BEIREEEIE (9.3%). Y5 (6.2%). K2 (4.5%)-
WSV (3.7%) FIEF ERIhEEA 4T (3.5%).
case-case X MM o : 5HAREMNIEARLE, A4l
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Table 7 Top 30 signals ranked by signal strength adverse event for the combination of tremelimumab and durvalumab
PT n/fgi ROR (95%CD PRR () EBGM (EBGMg)  IC (ICoxs) FDR

BEYREE 3 260095 (73374, 921983) 2599.40 (6233.75) 2079.72 (586.70) 11.02 (0.38) 1.08X<107
iR e 28 168258 (112780, 2510280 1673.17 (40306.90)  1441.39 (966.13) 1049 (4.26) 1.26X10°7
Gops 7 145770 (66061, 321657) 145566 (8926.01) 127702 (578.73) 10.32 (1.90) 1.13X10°%
AER K=o 3 557.35 (17440, 1781200  557.01 (1580.38) 528.74 (165.45) 9.05 (0.50) 6.84Xx10°®

SN EAT
SEALZYME IS 5 50038 (20389, 122803)  499.88 (2375.24) 477.00 (194.36) 8.90 (1.36) 3.35X10712
GaBe - B 4 27 48331 (32827, 71158) 480.71 (12354.21) 45951 (312.11) 884 (417) 4.22X10°!
iR 8 47070 (23165, 956.43) 469.95 (3581.72) 44967 (221.30) 881 (2.16) 1.12X107®
GREN SRR SR 57 45107 (34552, 588.87) 44595 (24 265.01) 427,65 (327.58) 874 (529) 3.75X1071%
GIEN SIS 91 39397 (31899, 48658) 386.83 (33765.06) 372.99 (302.00) 854 (590) 1.57X107'%
GaBe N T 5 9 31887 (16417, 61931 318.29 (2762.13) 308.87 (159.03) 827 (2.35) 1.97X107"
G- SR S 8 30743 (15211, 621.36) 306.94 (2369.61) 298.17 (14752) 822 (2.15) 286X107"
e A= 13 28957 (16677, 50281) 288.82 (3627.98) 281.04 (161.86) 813 (2.96) 5.29X107%

heeA4:
GapE - WL 24 24249 (16163, 36381) 241.34 (5613.99) 235.88 (157.23) 7.88 (3.92) 2.03X10%
JEE G 11 23441 (12887, 42635) 233.89 (2494.77) 228.77 (125.78) 7.84 (2.67) 4.24X102
e PR Mz 12 18393 (10386, 325.70) 183.49 (2140.17) 180.32 (101.83) 7.49 (2.80) 9.36X103
H S B R 16780 (5361, 525.22) 167.70 (489.24) 165.06 (52.73) 7.37 (052) 1.96X10°
A B P 58 3 16602 (5305, 51959) 165.92 (484.05) 163.33 (52.19) 7.35 (052) 2.00X10°
G- F IR 21 15763 (10235, 242.76) 156.97 (3206.25) 154,65 (100.42) 7.27 (3.65) 9.65X107®
RN SHEENT S 3 15375 (49.16, 480.87) 153.66 (448.37) 151.44 (48.42) 724 (051) 2.46X10°
GIENSUEENER 4 15247 (56.79, 409.32) 152.35 (592.73) 150.16 (55.93) 7.23 (0.98) 4.91X10°®
GaBe - 5 4 14503 (5404, 38921) 14491 (563.83) 142.94 (5326) 7.6 (0.98) 5.90X1078
iR 14163 (6325, 317.13) 141.46 (825.60) 13958 (62.34) 7.2 (1.65) 2.61X107"
R MEAARE 12 13235 (7484, 23404) 132.03 (1540.95) 130.39 (73.73) 7.03 (277) 3.96X10

RETRE
GaBe - R 5 3 13225 (4233, 41315) 132.17 (385.64) 130.53 (41.78) 7.03 (051) 3.56X10°
RiikESiN 3 13114 (4198, 40966) 131.06 (382.39) 129.44 (41.44) 7.02 (051) 3.62X10°
H S MR ¢ 5 12849 (5317, 31052) 128.37 (624.16) 126.81 (52.48) 699 (1.34) 1.97X107
SRR 5% 7 12654 (6002, 266.76) 126.36 (860.13) 12485 (59.22) 696 (1.89) 1.16X1072
RN 1 BRI 9 12019 (6226, 23200) 119.97 (1049.73) 11862 (61.45) 6.89 (2.30) 9.19Xx10716
e/ SENI e 73 9 11588 (6004, 22365) 115,67 (1011.88) 11441 (59.28) 6.84 (229) 1.24X107
gan) S e 6 11074 (4952, 24767) 110.61 (644.88) 109.46 (4894) 677 (1.63) 1.04Xx10710

=8 BEABMMEXANLEMBKERARBREXATIRRE
Table 8 IrAEs associated with the combined use of tremelimumab and durvalumab
PT n/f ROR (95% CI) PRR () EBGM (EBGMos) IC (ICo2s) FDR

ek 7 1457.70 (660.61, 3216.57)1455.66 (8926.01) 1277.02 (578.73) 10.32 (1.90) 1.13X107%
G FPERE ¢ 27 48331 (32827, 711.58) 480.71 (1235421) 45951 (312.11) 8.84 (4.17) 4.22X10°¢!
oA SR 57  451.07 (34552, 588.87) 44595 (24265.01)  427.65 (327.58) 8.74 (5.29) 3.75X1071%6
G EN TN 91  393.97 (31899, 486.58) 386.83 (33765.06)  372.99 (302.00) 854 (590) 1.57X1071%

iR
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PT n/fgi| ROR (95% CI) PRR () EBGM (EBGMos) IC (1Co25) FDR
N FHERAA R 9 31887 (164.17, 619.31) 31829 (2762.13)  308.87 (159.03) 827 (2.35) 1.97X10"
Ga e TR 5% 8  307.43 (152.11, 621.36)  306.94 (2369.61) 298.17 (147.52) 8.22 (2.15) 2.86X107"
RN SR LA 13 28957 (166.77, 502.81)  288.82 (3627.98) 281.04 (161.86) 8.13 (2.96) 5.29X107%
DigeA 4
TN FIEONLE 24 24249 (161.63, 363.81) 241.34 (561399) 23588 (157.23) 7.88 (3.92) 2.03X10%
B &5 ' % 3 167.80 (53.61, 52522)  167.70 (489.24) 165.06 (52.73)  7.37 (0.52) 1.96X107°
TN PR 21 157.63 (102.35, 242.76) 156.97 (3206.25)  154.65 (100.42) 7.27 (3.65) 9.65X10738
G G FIE 3 153.75 (49.16, 480.87)  153.66 (448.37) 151.44 (48.42) 7.24 (051) 2.46X10°¢
W1
TN TG 4 15247 (56.79, 409.32) 15235 (592.73) 150.16 (55.93)  7.23 (0.98) 4.91X10°8
P
TN FIEE % 4 14503 (54.04, 389.21)  144.91 (563.83) 142.94 (53.26)  7.16 (0.98) 5.90X10°%
FIEN PN R 3 13225 (42.33, 413.15)  132.17 (385.64) 13053 (41.78)  7.03 (0.51) 3.56X107°
H & G R X 5 12849 (5317, 31052)  128.37 (624.16) 126.81 (52.48)  6.99 (1.34) 1.97X107
R ME 1 BN PR 9 12019 (62.26, 232000  119.97 (1049.73) 118.62 (61.45) 6.89 (2.30) 9.19Xx107!6
A PR X 6  110.74 (4952, 24767)  110.61 (644.88) 109.46 (48.94)  6.77 (1.63) 1.04X10710
TN SEARKS 9 10091 (5231, 194.67)  100.73 (880.15) 99.77 (51.72)  6.64 (2.28) 4.03X10°%s
GaPEA TP AR 7 99.03 (47.02, 208.56) 98.89 (671.92) 97.97 (4652) 6.61 (1.87) 5.70X10712
DR TR
G T K 3 97.23 (3118, 303.18) 97.17 (282.91) 96.28 (30.88)  6.59 (0.50) 8.33X10°
AR FRESEAE 106 83.32 (68.69, 101.08) 81.58 (8373.27) 80.95 (66.73)  6.34 (5.25) 1.21X107%%7
WG S5 4 4 6869 (2569, 183.67) 68.63 (264.84) 68.19 (2550)  6.09 (0.94) 9.64X107
H & e et i ¢ 3 59.00 (18.96, 183.59) 58.97 (169.99) 58.64 (18.84) 587 (0.48) 3.27X10°
TS L 7 52.25 (24.85, 109.85) 5217 (349.61) 51.92 (24.69) 570 (1.79) 3.92X107°
RIEN PSR 8 35.76 (17.85, 71.62) 35.70 (268.91) 3558 (17.76) 5.5 (1.91) 3.70X107'°
HIEALL ) 20 3442 (2217, 53.43) 34.28 (644.17) 3417 (2201) 5.09 (3.10) 3.60X103
B 5 S v % 3 25.46 (8.20, 79.07) 25.44 (70.28) 2538 (8.17) 467 (0.39) 3.11x10*
B & g I % 11 19.90 (11.01, 35.97) 19.86 (196.62) 19.82 (10.96)  4.31 (2.11) 7.03x10°"
S PRI NRRARE 13 17.75 (10.29, 30.60) 17.70 (204.57) 17.68 (10.25) 414 (2.24) 4.95X10712
MR R ZE G AL 5 13.24 (551, 31.85) 13.23 (56.47) 1322 (550)  3.72 (0.94) 6.62X10°
1 B0k PR 7 13.20 (6.29, 27.71) 13.18 (78.70) 1317 (6.27)  3.72 (1.36) 2.79X10°¢
WEMANM ML 7 8.89 (4.24, 18.67) 8.88 (48.94) 8.88 (423) 315 (1.14) 2.91X107
Yl 2 hE
KR 4 7.09 (2.66, 18.90) 7.08 (20.89) 7.08 (266)  2.82 (0.38) 293Xx103
H & S i 4 561 (2.10, 14.95) 5.60 (15.13) 5.60 (2100 249 (0.25) 6.26X1073
S -2 g 8 4.40 (2.20, 8.80) 4.39 (20.95) 439 (2190 213 (0.71) 7.10X10*
ZRETIE

o Jes 2176 s % (ROR case-case =87.29, O0<
0.01) KA FMEMFNE% K (ROR case-case =
4.62, 0<<0.01) JEEEE; AE/INHHR i 20
TEA MR 7R JER B1E (ROR case-case=4.71, 0<
0.01) Jy'if & S W] i

(2) HebRHoAth ICIs 1E JmT 58 254 (1) BUBE: 73
Br: FLRBIFEAIER T 6 51 (0.2%) i, Hrpdfh
ICIs (i’w\jw%ﬁkim) Webric y SS. IR G Tl 4
It 2579 B, PT R IRFFRRE, AT 50 AL PT
(R EE & E A 49/50, HiI 200 A7 PT 4% Spearman
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B, SRELT DAR S RN DM B
IR AR B NE B R BN R X T A R4
A TERE RO 1R, ANAE SR S AT A D SR
SRR, HRMES SR ER, BkEE
(63.7%) BEmEm T &t (21.8%), X—MH =R
A5 55 1t it g AT O W RS A R, IR
GLOBOCAN 2022 4iit, 4=BRit Lm0 % &
B8 2.3 0 1. S8 3 11, Xnlae R E M
ZAZBAEIRIT T R INL TR, IR S R,
65 % LA B S E, T AR S A L AR
IR K R DIRe NG, SR e FE R RE T
AT BRI RS m RS B . MR R A
&, EEMHA FRMAREHHERS, WS
R ] 56 35 1R 2454 MR 65 Pk R RN PR DU 8 J A o Lt
Ab, BIT N BRI R 2 AL, X AE—E
FERE IR T AR AL R EE. B RFE
RmE, SEER. (ERFEGEK LI 6] S
b, e —BRAERNREMN, HinKRERThE
BN,
32 FTREMREHENFEETHERE

BBy EARICREE HANAR
HAR A B e (R A E R B sh, X5 2
Tl 25 B SRt B e RHE T HEFE B DIAE G . 7E 2018—
2019 FFEREA T M AR FOE AR, R R FHR A
HEIRAD, R F 2 M Al TR RS B, 2
B RN, ey R ERIE TR U5 . 2020 474
K EHE 2R ETFE 650 9, XA 5i%FEES
OB T I AR RIS 45 AT, ik 7 224
&5 IR 5HRAE B 1 2021 25 2022 4,
5 B A EVE 22 27 BIA 34 451, FREABES H 25t
AN T AP AR B B N 2023—2025 4F, it
HRCHR BN, XA R SEA T R E
B3R R OE MAEHEHE . IR PRIZTT Fa s
DL St SR R RIS RS R A OG . H kAT
W, A RFAR S 2 BN AU it XS H
24 I PRAREE 1) 52 b S 1) A 72, B ARB T

7115 R 25 AR A
33 TREMHFARIESHEFE

PEAS & V8 A BT AN B AR JC B BT S R T Y
o, WEIEA R IR E R AR 3
YN\ 1 089 i EL A B 5 A st 18] e 491 -1 A oy
BFEARN) 42.1%), HA 1496 6 (57.9%) K HHH
BRSO — BV, MOZER o S50 T R R R
HEARNRBIEGE R iR, DRFEMFEESE
HORAETIRITIERE A CHATBEM 20.6%), B
JEIEH B TR AR S, Pk
WHEA 67.7 d, & THRALE R TE 32 d, HbsdEZE
8K (150.6 d), BLIAEE 24 Wi XRHKZ
BHEAEEIRIT VIR AR, T /D B i A 1) IR
PEdr i 7 BRI, S AN 59 ) E S e A
(8] FARAEZE S SR PP AL i A 28 I S 1)
AT, RTCR AL A kAT
WE. MIRSH p<1 B 95%EFX B <1
B, SR R RSB ) 2 N EES, 56
IR AL R BN p=0.80 (95% CIL:
0.746~0.867), FE/RTERLE HZGRIT G, BT
AN R RS EER e e, TR IS ] E A 1K
BRI, JAITJE B A e 1 A B O 1, I
PRIEE 45 N 51 5 BB 3 35 75 70 S 30 [ o ik W ) 5 DG v o
34 FREHRAMESEZRER

It FAERS #f ZE 240 28 VUK B bt 5 Ak
FIC S HZA R FARE 5 004 51, FLAsil
2 176 N R FEHMEE S, RAESIKHERRT S 67
(1) PT WKUCRIETE . BET. SRR . diffuA
TREIMEREAE KA 55 mEHA R S A28 PT &
BUOABENRREE. R, REdEt. 44K K
B aFE i E S AN E AT & Szt
JF5t5 . HE—2 M KB, irAEs FHYEE S 3514,
W RAHFE 523 ) GEEPREGIEERA S “R
7 AHCHE IR B A SR, KA
R Z ] irtAEs AAIRE TR AIE. G 3
YNSRI SRR . B9 Rm
(1) irAEs B G d k. BN SR % REN
SV BN S NG R AR R
U, BAHSARFHALHPIIREECET “4
BE7 GFHET, HAEREIRITE R N, HAREN
il = BEFR 1) e N SR, R R S 7 1
YR itAEs, tngEmd . s AP DL, il
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HEE. ZRMHEAR., RIADRHER. kR MEE I
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340 AERIEM RS S o0 ABFRAE ST
HOR S — AT B S RS S s HEE AT A 1
“FHER R (R EM. BRI ATPNEE
K2R R AT, %55 0 Refem—Fh
DR S0 RRE IR RS . VB AE ML T B S A T
BITA K, EZWBEEN T AM0E R W A& FliR
M, IR EEWNRAESHICR M, 7R FBUMHEF
B R A R AR . I, ImPR S, T
fFEER, MR B R e L 8, )8
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